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. TITLE; Jaw Crusher 



1 



Thepresentiixveniiontelatesto ajaw crusher, more particularly, but not exclusively, fo acrusher 
for crashing rock material. 

Quarried xnaterial is oftenprocessedbymeans of crashing plant, for the production of aggregate, 
5 for example. There are various known forms of crushing plant for the comminution of rock 
material, one of which is referred to as a jaw crusher. 

One conventional] aw crusher consists of a frame having apair of jaws, afixedjaw and aswing 
j aw, which are in a spaced apart relationship to define a crushing chamber for receiving took 
materialto be crushed, Theswingjawismovablebetwema 
1 0 face ofthe swingjaw is inclined to the crushing face of the fixed jaw, and a second position in which 
the crashing face of the swing jawis brought substantially parallel to the crushing face ofthe fixed 
j aw, at a predetermined spacing from one another. Hence, in the first position, the crushing 
chamber is substantially Y-shaped. 

The upper end ofthe swingjaw is connectedto a shaft, the axis of which is located eccentrically 
15 withrespect to a rotatable bearing. In use, as the bearing is rotated, rotation ofthe shaft causes 
the upper end ofthe swingjaw to proscribe a circle in the direction ofthe fixed j aw, in a cycle 
between the first and second positions. Hence, the cnishingfaceoftheswiagjawmoves up and 
down, as well as towards and away from the crushing face of the fixed jaw. Movement of the 
/ swing j aw in this manner causes impelliig forces fen- cashing ofrockmaterialpxesent in the crushing 
20 -chamber. The spacing between the crushing face ofthe two jaws is set at a predetermined 
distance, dependent on the size of material which is required as a result of the cnisbingprocess. 
Hence, a greater spacing beftveen the two jaws will result in larger pieces of crushed material being 
produced as part of thecrusdiingprocess than the smallerpieces which would beproducedby using 
a smaller jaw spacing, 
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Typically, a jaw crusher as described above will include atoggleplate located adjacent the lower 
end ofthe swing jaw for supporting the lower end of the swing jaw duringthe crash cycle. Oae 
sad of thetoggjeplate reacts against thereayrface ofthe swingjaw, the other end ofthe toggleplate 
reacts against across beam provided behind theswing jaw and extending between the walls ofthe 
5 jaw crusher frame- 
To enable apredetennined maximum product size to be produced during the crush cycle, the 
spacing betweenfhepair of jaws atfheir lower ends, i.e. where tta crushed material is discharged 
during the crash cycle, can. be adjusted. It is known to insert or remove shim packs or other 
adjustment means between the toggleplateandthe cross beam, thus reducingor increasing the 
10 distance between the lower ends of the pair of jaws. 

If antaicrashable object enters the crushing chamber a duringthe cashing cycle, substantial forces 
are generated as the swing jaw acts to complete its cyclic motion against theuncrashable object, 
which can cause damage to the j aw crusher, and which can be dangerous to remove. 

US4927089 describes aj aw crUshersubstantially as described above which teaches one solution 
15 to thisproblem. Aplurality of p arallel hydraulic cylinders areprovided between the cross beam 
and the toggleplate in communicalion with an hydrautic cii^t having a pressure relief device, such 
that, once apre-setpressure is reached in the cylinders, due to an uncru stable object being present 
in the crushing chamber, hydraulic fluid is released ftotu each cylinder via the relief device, which 
allows the swing jaw to bemoved away from the fixed jaw, to enable the uncroshable object tobe 
20 t passed through the chamber. 

However, due to the substautialpressures generatedinthe cylinders aspart of the^shingprocess, 
typically fiom zero to amaximum pressure with every cycle ofthe swingjaw, seal life within the 
hydraulic cylinders can be compromised. Furthermore hydraulic fluid is compressible to adegree, 
ajid therefore crushing efficiency canbe compromised, as the cylinders compress the fluid during 
25 the crushing cycle. 



It is an object of the invention to reduce the disadvantages referred to above. 

According to the present invention, there is provided a jaw crusher forcrashingrockmateria^ 
comprisingaframehavingafixedjaw andaswingjaw, between which is defined a crushing 
chamber forreceivingmaterial to be crushed, the swmgj a 
5 in the direction of the fixedjaw, atoggjeplatefor operative commimicationbetvveOTaiearportion 
oftheswingjaw andastop provided on the frame, and in which anhydraulic cylinder arraogemeot 
is provided in which, muse, the hydraulic ffcridispressiirisedto apredetermined value toprovide 
an adjustably pre-loaded reaction against the action of the toggle plate. 

Conveniently, the hydraulic cylinder arrangement is pre-loaded against a part of the frame. 

LO In apreferred embodiment of the invention, the stop consists of across beam adjustably disposed 
in the transverse axis ofthefirame, andthehydraulic cylinder arrangement is locatedbehind the 
cross beam. 

The inventionwillnowbe described.byway of example only, with reference to the accompanying 
drawings, in which: 

1 5 Figure 1 is a diagrammatic view from the side of part of a jaw crusher according to the 
invention, showing part of the jaw crusher in cross-section; and 

Figure 2 is adiagrammatic cross-sectional view from above of thejaw crusher shown in 
Figure 1. 

Reading tothefigures, ajawcnisher assembly is generally indicated at 10, which includes afirame 
20 11 havingapair of opposingwalls 12, 14. Apairofjaws, afixedjaw 16 aada swing jaw 18, are 
supportedbetweenthe opposing walls 12, 14. Thejaws 16, 18, are of conventional construction 
and are bothpxovided with a wear siirface20- The upper end of thewear surface20is removably 
secured on a respective jaw 16, 18 by a bolt 22 a and the lower end of each wear surface 20 
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engages a lip 24 provided on the lower end of each jaw 16, IS. Bach wear surface 22 defines a 
crushing face on arespective j aw 16, 1 8, the tvvo crushing faces defining a cnishfcjg chamber 26, 
for receiving material to "be crushed,, for example the rock material 28 shown in. Figure 2. 

The upper end of the swingjaw 1 S is connected to the j aw crusher assembly 10 in a loaown manner 
5 by a shaft 3 0 haying a first axis 32, which is rotatably received in abearing 34. The portion of the 
shaft 30 which is received in the bearing 34, is disposed eccentrically withrespect to the remainder 
of shaft 30 (not visible). Theshaft30ismtalablydriveiibya£Iywheel36 3 suchthatrotationofthe 
shaft 30 Gauses circular motion ofthe upper eotid of the swing jaw 1 8 in the direction of the fixed 
jawl6. The mounting aiidmovement of the upper end ofthe swingjaw 18 on the jaw crusher 
10 assembly 10 is wholly conventional and shall not be described in any further detail. 

Each wall 12, 14includes an elongate aperture indicated at 40, the outline of one aperture 40 being 
visible inFigure 1 . A cross beam 42 extends across the jaw crusher assembly 10, as can be seem 
in Figure 2 9 respective ends ofthe cross beam 42 bang received through, each aperture40. A plate 
44 having a flange 46 is secured to the underside of the cross beam 42, located substantially 
15 centrally with respectto thetransverse axis ofthejawemsher assembly 10, Atierod 48 extends 
through the flange 46. Hie lefthand end of which, as viewed, is pi votally connected to the lower end 
ofthe swingjawtS. As canbeseen,aspring50is provided between thefiee end ofthe tiered 
48, to theright as viewed in theFigures, andtheflange46. The springSO is eecuredinplaceby 
a lock tint 52 in threaded connection with the free end of the tie rod 48. 

20 Atoggleplate 54 is provided between the rear fece of the swing jaw 18 and the cross beam 42 ? 
respective ends of the toggle plate54 beingmovably received m a toggle seat 56 provided on each 
ofthe cross beam 42 and the swingjaw 18 for communication therewith. The toggle seats 56have 
anaraj^te internal profile against which therespective ends ofthe togg!eplate54 are in contact 
The ends ofthetoggleplate54haveanarc^ateprofilewhichis shallower than that of each toggle 

25 seat 56, the toggle plate 54 thereby being able to self-centre the toggle seats 56. 

Akydraialic cylinder sxrau gemeni consisting, in this embodiment, of apairc£hyi3iaulio cylinders 60, 
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inparallel ? are provided for operative engagement with the rear ofthecross beam 42, to theright 
as vi ewed in the Pi gures. Each hydraulic cylinder 60 consists of a cylinder 62 and a piston 64 
whichis operativqly xeciprocable within the cylinder 62, Eachpiston 64 includes an articulatable 
seating face 66 for engagement with the cross beam 42. The hydraulic cylinders 60 are each 
5 received in a respective aperture' 40 and ate each provided with relief and supply lines 68 
connected to anhydraulic fluid circuit (not shown). A pluxalityo£seals are provided between the 
walls of each cylinder 62 and a respective piston 64 to maintain an operative chamber for the 
hydraulic fluid within each cylinder 60. As canbe seen in Figure l p the closed end of the cylinders 
62 have a complimentary profile to the curved ends of the apertures 40. 

10 A^mpack70,coiiflistmgofapl^ 

in contact with the front of the cross beam 42. An insert 72 is provided in each aperture, to the 
ri^t of thed^m pack as viewed iii the Fi 

72 anda curved face for complimentary engagement with the curvedptofiQeof therighthand end 
of the aperture 40, 

15 In us^ rotation of the shaft 30 causes cyclic movement of the swing j aw J. 5 b etween a firstpositikm, 
in which the crushing face of the swing jaw 1 B is inclined to the crushing face ofthe fixed] aw 16, 
as shown in Figure 1 3 and a second position in which the crushing face of the swing jaw 1 8 is 
brought substantiallyparallel to the crashing face of the fixed jaw 1 6 ? as shown inFigure2> at a 
predetermined spacing from one another. Hence, in Use, the crushing face of the swing jaw 1 8 

20 moves in a crushing cycle, up and down, as well as towards and away from (he crushing face of 
the fixed jaw 16. Material to be cmshedis introduced into the cxusl^g chamber 26 through the 
top ofthe jawcrusher assembly 10 and crushedmaterial is discharged tbroughfhe spacing between 
the lower end ofthetwojaws 16, 18. The cyclic movement of the swing jaw 18, as described 
above, causes impelling forces for crushing the material present in the crushing chamber 26. 

25 Inthe firstposition, infhe absence of crushingmaterial, the lower end ofthe swing jaw 18 isbiassed 
by the tie rod 48 and spring 50 into aposition at the predetermined spacingfhom the lower end of 
the fixed jaw 16. Further, the toggle plate 54 is clamped between the toggle seats 56, by the 
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biassing action of the tie tod 48 and spring 50. 

Ill use, the hydraulic cylinders 60 are pressurized to apredeteniriuedvahte, forexample400bar> 
againsttheinserts 72, through the cross beam 42 aadlheshimpack 70, ultimately against the right 
hand end of the ap erture 40 , as viewed in the Figures. As a crushing force is generated-, during the 
5 cyclic movement of theswingjaw 18 in the direction of tbie fbtedjaw 16, load from the crushing 
chamber 26 ispassed through the toggle plate 54 against the cross beam 42 arid onto the hydraulic 
cylinders 60. Heme©, fliehydraulic cylinders 60 provide a pre-loaded reaction against action of the 
toggleplate 54 with the cross beam 42, against the left hand end of the aperture 40 as viewed in 
the Figures. 

1 0 The benefit of this arrangement is that, during atypical crush cycle, thepressureinthehydraulic 
cylinders 60 remains substantially constantwithfhe applied toggle plate load on the cross beanu 42, 
increasing the life of the seals within each hydraulic cylinder 60. 

If an uncrushable object enters the crashing chambet26 3 during the crushing cycle, substantial 
forces are generated as the swing jaw 1 8 acts to complete its cyclic motion against the uncrusMble 
15 object* which can cause damage to thejaw crusher assembly 10, and which can be dangerous to 
remove. However, the hydraulic cylinders 60proYide an adjustablereactionfor the toggle plate 
54 during the crash cycle. 

If the pressure generated during the cnishingcyclebecomes excessive, for example in an overload 
j situationy/hercanuna^ the 

20 cross beam 42 via the toggleplate 54 will exceedthepre-loadedpressure of thehydrauliccylindexs 
60. A relief valve is provided in the hydraulic circuit, which, when the pre-loaded value is 
exceeded, aUowsfluidunderpressuretoberelea hi this case, 

eachpiston 64 can be pushed backwards into a respective cylinder 62, to the left as viewed, to 
enable the swing jaw 1 8 to move away from the fixed j aw 16 to allowfhe crushing chamber 26 to 

25 be cleared safely. 
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The spacing between the lowed: end of the two jaws 16, 18 is set at a predetermined distance, 
dependent on the sise of material which ^ Hence, a 

greater $p&eingbetweenthe two jaws 16, 18 will-enable a larger sizedpieces of crushed material 
to be passed downwards through the crushing chamber 26 during the crushing cycle than a smaller 
5 spacing. To enable a predetennmed maxima 

the spacing between the lower end of the pair of jaws 16, 18, Le. where the crashed material is 
discharged during the crush cycle, can be adjusted by inserting or removing shim plates from the 
shim packs 72, Urns reducing or increasing the distancebetweea the lower ends of thepair of jaws 
16, 18. 

10 To adjustthe spacingbetweenthe lower ends ofthejaws 16 ? 18itis firstnecessaiy to release the 
pressure from the cylinder arrangements 60 and to push thepistons 64 back in to the cylinders 62- 
The cross beam 42 is then withdrawn ftom the shim pack70 ? to the left as viewed in the Figures, 
to enable shim plates to be removed or added, as required. The cylinder arrangements 60 are then 
pressurized to thepre4oad value to bring the crossbeam 42back into contact with thesihimpack 

15 70. 



The adjustability of the spacingbetween the jaws 16 ? IS is also advantageous afteraperiod of 
crashing, where components of the jaw cosher become worn, leadingto an increase in the spacing 
between the lower ends of thejaws 16, IS. Forexample, the wear sur&ces 20 and/ortoggle seats 
maybecomeworr^tfwsracj^ 18. hi such 

20 an instance, it will be necessary to reducethespacw^ 

maximum crushed product size, for example by inserting shim plates. 

Whilst the invention has been described with reference to the use of shim packs to provide 
adjustability of the spacingbetweenthe lower ends of the swing jaw and fixed jaw P it "will be 
appreciated that other suitable adjustment means canbeused, for example aplurality of wedges. 
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Claims 

1. AjawcmsherForci^bingrockmaterial, comprising a frame having afixedj aw and a 
swing jaw, between which is defined a crushing chamber for receiving material to be 
crushedjtheswmgja^ movementinthe directioaiof the fixedjaw, 

5 atog^eplateforoperativecc^^ and 

a stop provided on the frame,, and in which an hydraulic cylinder arrangement is provided 
in which, in use, thehydraulic fluid is pressurised to apredetermined value to provide an 
adjustably preloaded reaction against the action of the toggle plate. 

2. Ajawcmshera$claimedmclaim 1, in which thehydraulic cylinder arrangement ispre- 
10 loaded against apart of the frame. 




3. 



Ajaw crusher as claimed in claim 1 or claim 2, in which the stop consists ofa cross beam 
adjustably disposed in the transverse axis of the frame, and the hydraulic cylinder 
arrangement is located behind the cross beam. 
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